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(54) Keypad illumination circuit for a portable telephone 



(57) A flip-type portable telephone includes means to turn keypad illumination DVDS on or off in response to 
the open or closed position of the flip. There is no delay in turning the illumination off, thus saving power. 

The flip position sensing means comprises a switch 14 mounted in the body of the telephone operated 
by a magnet 20 mounted in the flip. 
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 
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This print takes account of replacement documents submitted after the date of filing to enable the application to comply 
with the formal requirements of the Patents Rules 1995 
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2308939 



. CIRCUIT FOR A TELEPHONE 

5 

The present invention relates to a portable telephone 
for controlling panel lamps in a telephone, and more 
particularly to a circuit for controlling back-light lamps 
in a flip-type portable telephone such as a cellular 
10 telephone. 

In most cases, a cellular telephone includes a 
plurality of panel lamps (or back-light lamps) mounted 
under a keypad to offer convenience in using the keypad at 
15 the nighttime. When the telephone is in use, the panel 
lamps are turned on for a predetermined time to brighten 
the key panel for the user's convenience. The flip 
typically includes the microphone or the speaker of the 
telephone. 

20 

In particular, a cellular telephone with a flip 
includes a driving circuit for driving the panel lamps upon 
sensing an opened status of the flip. The flip is widely 
adopted for protecting the key panel from an external 
25 impact from undesirable substances such as coffee, dirt etc 
or an insertion of alien substance- Further, the flip is 
useful for making the telephone compact. 

In the conventional flip- type cellular telephone, the 
30 panel lamps are turned on upon the flip being opened and 
maintain the turn-on state for a preset time determined by 
an RC time constant (or controlled by a timer), although 
the flip is closed. 

35 Therefore, in case where the user opens the flip 

unintentionally and then closes the flip immediately to 
cancel dialling, the panel lamps maintain the turn-on state 
for the preset time, thereby causing undesirable battery 
consumption of the cellular telephone. 
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It is therefore an object of the present invention 
to provide a flip-type cellular telephone with a circuit 
for minimizing battery consumption of panel lamps. 

It is another object of the present invention to 
provide a flip-type cellular telephone with a circuit for 
turning panel lamps on/off in response to an 
opened/closed status of a flip. 

According to the invention, there is provided a 
portable telephone for controlling panel lamps in a 
portable telephone including a power supply, comprising: 

15 a flip capable of being opened and closed, the flip 

being mounted on a body of the portable telephone; 

control means for controlling power supplied to the 
lamps so that the lamps are turned on when the flip is 
20 opened and turned off when the flip is closed. 

In a preferred embodiment, the portable telephone 
includes flip status sensing means for sensing an 
opened/closed status of the flip. Preferably, the flip 
25 status sensing means generates a flip status sensing 

signal; and the control means controls the power supplied 
to the lamps in response to the flip status sensing 
signal. Preferably, the control means generates a lamp 
on/off control signal. 

30 

In a preferred embodiment, lamp driving means are 
provided for providing power to the panel lamps in 
response to the lamp-on control signal from the control 
means to turn the panel lamps on, and for cutting off the 
35 power to the panel lamps in response to the lamp off 
control signal to turn the panel lamps off. 

In a preferred embodiment, the flip comprises a 
first coupling means and the body comprises a second 
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coupling means at a location in proximity with the first 
coupling means when the flip is closed, whereby, when the 
flip is closed, the first and second coupling means 
interact as a result of their proximity to one another to 
5 indicate the open/closed status of the flip. Preferably, 
the first coupling means comprises a magnet. The magnet 
may be a permanent magnet. Preferably, the second 
coupling means comprises a magnet switch mounted on the 
body of the telephone at a location corresponding to the 
10 location of the magnet in the flip when the flip is 
closed, whereby the magnet switch is turned on or off 
depending on the proximity of the magnet in the flip and 
hence the open/closed status of the flip. 

15 The panel lamps may be arranged to brighten the 

circumferences of key buttons in the panel. 

The invention also extends to a circuit embodying 
the features described in the preceding paragraphs. 

20 

According to an aspect of the present invention, a 
portable telephone for controlling panel lamps in a 
cellular telephone having a power supply for supplying a 
power of a constant voltage level and a flip includes, a 

25 flip status sensing circuit for sensing an opened/closed 
status of the flip to generate a flip status sensing 
signal, a control circuit supplied with the power for 
generating a lamp-on/off control signal in response to 
the flip status sensing signal, and a driving circuit for 

30 providing the panel lamps with the power in response to 
the lamp-on control signal output from the control 
circuit to turn the panel lamps on and for cutting-off 
the power supplied to the panel lamps in response to the 
lamp-off control signal to turn the panel lamps off. 

35 

An embodiment of the invention will now be described 
by way of example only with reference to the following 
figures. 

Fig. 1 is a block diagram of a circuit for 
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controlling panel lamps in a flip-type cellular telephone 
according to an embodiment of the present invention; and 
Fig, 2 is a detailed circuit diagram of the circuit 
for controlling panel lamps according to an embodiment of 
the present invention. 

Referring to Fig. 1, a circuit for controlling panel 
lamps in a cellular telephone according to an embodiment 
of the present invention is shown. The circuit includes 
a power supply 12 for supplying a power of a constant 
voltage level and a flip switch for switching the power 
on/off according to an opened/closed status of a flip 
(not shown) to generate a flip status sensing signal. 
The circuit also includes a controller 16 which is 
supplied with the power and which generates a lamp-on/off 
control signal output in response to the flip status 
sensing signal generated from the flip switch 14. There 
is also a lamp driving circuit for providing the panel 
lamps with the power so as to turn the panel lamps on in 
response to the lamp-on control signal output from the 
controller 16 and for cutting-off the power supplied to 
the panel lamps in response to the lamp-off control 
signal so as to turn the panel lamps off. 

In the drawing, the flip switch 14 is a magnet 
switch which is activated when a magnet attached to or 
within a specific location of the flip is brought close 
to it. Magnet switches are well known to those skilled 
in the art. For example, these could include a magnet, 
coil or relay-type device. The controller 16 is comprised 
of a one-chip microprocessor or a plurality of logic 
combination circuits. It should be noted that the 
controller 16 described is a microprocessor in this 
particular embodiment. 

Referring to Fig. 2, a detailed circuit diagram of 
the panel lamp control circuit according to the present 
invention is shown. This illustrates how the flip switch 
14, the controller 16 and the lamp driving circuit 18 are 
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connected . 

In the drawing, reference numeral 16 represents the 
controller and reference numeral 14 represents the flip 
5 switch comprising of the magnet switch described in 
connection with Fig. 1. A flip 20 includes a magnet M 
mounted on an upper central part of the flip so that the 
magnet M is positioned close to the flip switch 14 when 
the flip 20 is closed. A flip (not shown) incorporates 
10 the speaker or the microphone of the telephone. The lamp 
driving circuit 18 includes a plurality of lamps 
connected between a switching element and a power V2, in 
which the switching element is a bipolar transistor and 
the lamps are light emission displays (LEDs). 

15 

Referring again Figs. 1 and 2, operation of the 
lamps D1-D8 responding to the opening/closing of the flip 
20 will be described below in detail - 

20 If the user opens the flip 20 to use the telephone, 

the magnet M mounted on the flip 20 separates from the 
flip switch 14. The flip switch 14 turns off, and a port 
P2 of the controller 16 goes to a logic "high" state by 
means of a pull-up resistor R5 connected between the port 

25 P2 and a power source V3. The power source V3 is 

supplied by the power supply 12 and provides power to the 
port P2 of the controller 16. 

The controller 16 scans the voltage level at the 
30 port P2 periodically, to check the opened/closed status 
of the flip 20. For instance, the controller 16 
determines the flip 20 as being opened when the port P2 
is at the logic "high" state and otherwise, as being 
closed when the port P2 is at the logic "low" state. 

35 

According to the voltage level at the port P2, the 
controller 16 generates an output voltage at a port Pl. 
The controller 16 generates the logic "high" state at the 
port PI when the flip 20 is determined as being open. 
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according to the preferred embodiment of the present 
invention. 

Then, a transistor TRl having a base connected to 
the port PI via a resistor Rl is turned on in response to 
the logic "high" state at the port PI. As a result, a 
transistor TR2 with a base connected to an emitter of the 
transistor TRl is turned on, thereby forming a current 
path between a collector and an emitter thereof. 
Therefore, the lamps D1-D8 connected between the power 
source V2 supplied by power supply 12 and the collector 
of the transistor TR2 are all turned on. As described 
above, the lamps D1-D8 are mounted under the key buttons 
of the cellular telephone, to brighten the key buttons 
or, for example, to brighten the circumferences of the 
key buttons for the user*s convenience. 

The lamps D1-D8 are automatically turned off upon 
elapsing of a preset time, under the control of the 
controller 16. For example, if the flip 20 is opened 
while the user speaks over the telephone and the preset 
time elapses, the controller 16 generates the logic "low" 
state at the port PI to automatically turn the lamps Dl- 
D8 off. 

On the contrary, if the flip 20 is closed before the 
preset time elapses, the magnet M of the flip 20 is 
brought close to the flip switch 14 by the action of 
closing the flip and thus, the flip switch 14 is turned 
on by the magnetic force. 

Accordingly, the pull-up voltage V3 from the power 
supply 12 is bypassed to the ground GND via the resistor 
R5 through the flip switch 14 and the port P2 of the 
controller 16 goes to the logic "low" state. 

Then, the controller 16 generates the logic "low" 
state at the port PI upon detecting the logic "low" state 
at the port P2 . The transistor TRl is then turned off. 



7 

Also, the transistor TR2 with the base connected to the 
emitter of the transistor TRl is turned off. As a result, 
the current path between the power V2 supplied from the 
power supply 12 and the ground GND is cutoff, resulting 
5 in the lamps D1-D8 being turned off. In other words, the 
cathode electrodes of the LEDs with anode electrodes 
connected to the power source V2 are cut from the ground 
GND, thereby cutting off the current path. 



10 In conclusion, the panel lamp control circuit 

according to the present invention controls the back- 
light in response to the opened/closed status of the flip 
and the panel lamps are turned off upon closing the flip, 
thereby reducing the consumption of the current and 

15 saving battery power. 

It will be apparent to those skilled in the art that 
whereas a permanent magnet is preferred since it does not 
draw power, an electromagnet could be used. 
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CLAIMS 



A portable telephone for controlling panel lamps in 
a portable telephone including a power supply, 
comprising : 

a flip capable of being opened and closed, the 
flip being mounted on a body of the portable 
telephones- 
control means for controlling power supplied to 
the lamps so that the lamps are turned on when the 
flip is opened and turned off when the flip is 
closed. 

A portable telephone according to claim 1, 
comprising: 

flip status sensing means for sensing an 
opened/closed status of the flip. 

A portable telephone according to claim 2, in which 

the flip status sensing means generates a flip 
status sensing signal; and 

the control means controls the power supplied 
to the lamps in response to the flip status sensing 
signal . 

A portable telephone according to any preceding 
claim in which 

the control means generates a lamp on/off 
control signal. 

A portable telephone according to claim 4, in which 
lamp driving means are provided for providing 



power to the paneL lamps in response to the lamp-on 
control signal from the control means to turn the 
panel lamps on, and for cutting off the power to the 
panel lamps in response to the lamp off control 
signal to turn the panel lamps off. 

A portable telephone according to any preceding 
claim, in which the flip comprises a first coupling 
means and the body comprises a second coupling means 
at a location in proximity with the first coupling 
means when the flip is closed, 

whereby, when the flip is closed, the first and 
second coupling means interact as a result of their 
proximity to one another to indicate the open/closed 
status of the flip to the control means 

A portable telephone according to claim 6, in which 
the first coupling means comprises a magnet. 

A portable telephone according to claim 7, in which 
the magnet is a permanent magnet. 

A portable telephone according to claim 7 or 8, in 
which the second coupling means comprises a magnet 
switch mounted on the body of the telephone at a 
location corresponding to the location of the magnet 
in the flip when the flip is closed, whereby the 
magnet switch is turned on or off depending on the 
proximity of the magnet in the flip and hence the 
open/closed status of the flip. 

A portable telephone according to any preceding 
claim, in which the panel lamps are arranged to 
brighten the circumferences of key buttons in the 
panel . 

A portable telephone according to any preceding 
claim, in which the flip comprises a microphone or 
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speaker of the telephone. 

A portable telephone substantially as described 
herein with reference to fig. 1 and/or as 
illustrated in fig. 2. 
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